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CHAPTER I
INTRODUCTION
A History of Anaconda with Emphasis
on the Zinc Industry
The Mighty Oak Has Fallen
The Architect of Montana's Greatness Is Gone.
Marcus Daly is Dead;
His Name And Works Held Sacred In Montana.
Love That Was His Due In Life Now Made Manifest.
Marcus Daly Was A Gift Of Nature.
Greater Than Napoleon,
A Leader Of Men,
Died Amid The Monuments Of His Glory.
All Montana Mourns His Death
The Anaconda Company is a Montana product.

It was a

development of what its fotinder called "the richest hill
p
on earth."
Marcus Daly lent his Irish arrogance and his
business genius to form what was to become one of the most
exciting business ventures in American history.

The "hill"

Marcus Daly was referring to was located at Butte, Montana.
Originally, the interest was exclusively in silver.

^H. Minar Shoebotham, Anaconda (Harrisbury,
Pennsylvania: The Stackpole Company, 1956), p. 205.
^Ibid., p. 61.
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This
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was the heyday of the get-rlch quick speculators.

The

more far-sighted Daly used his self-acquired knowledge of
metallurgy to succeed when others failed and went on to
establish himself as the "copper king."
The same year Marcus Daly came to Butte, 1876,
Alexander Graham Bell exhibited the first model of the
telephone at the Centennial Exposition in Philadelphia.
Daly knew the future demand for wire would be tremendous.
He knew the best telephone wire was copper wire.

Other

uses of copper were also widespread at that time,

Daly

foresaw a potential new market with demand unlimited.
Marcus Daly bought a small silver mine from two
friends in 1880 for $30,000.

In the process of mining

silver, considerable quantities of copper ore were
encountered.

In fact, the copper was considered an

impediment to efficient silver mining.
concentrated on mining the copper.

Daly immediately

The silver was

definitely a lucrative joint product, but Daly devoted his
efforts toward modernizing copper mining.

The mine Marcus

Daly bought had been named by its previous owner. The
Anaconda.
In 1883 Marcus Daly began construction of a smelter
and with it a new town.

The new town was on Warm Springs

Creek which provided an abundant source of water.
town was named Anaconda.

The

3
Growth continued.

In 1899 Daly sold The Anaconda

holdings to the Amalgamated Copper Compsiny for $39 million.
Daly was made President of Amalgamated Copper as part of
the sale agreement.

At the time of purchase, the

Amalgeimated Copper Company held net assets of |75 million,^
The name of the company was later changed to reflect the
name of the mine Daly had purchased.

It would be known as

The Anaconda Company.
In 191^ a research program under the Research
Department of Anaconda was undertaken to develop a process
for recovery of zinc from the zinc concentrate of the
Butte district.

This work resulted in the first success

ful commercial application of the electrolytic zinc
process in the United States, and the building of a plant
at Great Palls in 1916 to produce 100 tons of high-purity
zinc per day.

This was followed by successive enlargements

of the Great Palls plant and the building of another plant
at Anaconda.

By the year 1966

the combined capacity of the electrolytic zinc plants
at Great Palls and Anaconda, Montana was 252,000 tons
a year, making The Anaconda Company the largest
.
electrolytic refiner of zinc in the United States.^

^Ibid., p. 192.
^The Anaconda Company, The Anaconda Company Annual
Report (New York: Anaconda, 1966), p. 10.
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Development of this electrolytic zinc process has made
possible and economically feasible, the treatment of
vast tonnages of otherwise valueless ores throughout the
world and has added tremendously to the recoverable
mineral resources of Montana.

It has added to the

economic growth of the United States making available
large tonnages of zinc of higher purity than ever known
before.
Today the Anaconda Company has a net worth of
million.

It is the second largest producer of copper

in the United States and until very recently the largest
zinc producer in the United States.

The company employs

30,800 people and has significant investments in many
foreign countries.5

^The Value Line. Vol. XXVII, No. 2b (April 21, 1972),
p. 1018.

CHAPTER II
THE ZINC INDUSTRY
Mining and Smelting Volume Statistics
Zinc has a history which dates to prehistoric times.
In these early days, zinc was mainly used for ornaments
and religious idols.

The Romans used vast quantities of

zinc to produce the alloy brass.

During the 17th and l8th

century, smelted slab zinc was first introduced to Western
Europe.

About 1739 the technology of zinc smelting was

brought from China to England.

The first zinc smelter in

the western world was built at Bristol, England with a
reputed capacity of 200 slab tons a year.
The United States Government first introduced zinc
smelting to this covintry.

In 18351 foreign workers were

imported to establish a small smelter in Washington D. C.
to produce the alloy brass.

The brass was used for

molding official government weights and measures.

Borrow

ing the technology from the government smelter, commercial
zinc production began in i860.
of zinc improved rapidly.

The processing technology

Production increased to match

expanding applications for zinc.

From I860 through 1930,

the United States produced sufficient quantities to meet
domestic demand.

Since then, however, the domestic
5
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demands have been met only by large imports of both zinc
concentrate and finished zinc metal.

The United States

is the largest consumer of zinc in the world.

It produces

approximately 20 percent of the world supply and consumes
approximately 40 percent.
TABLE 1
1968 DEMAND FOR ZINC IN
THOUSAND SHORT TONS

United States

1,761

Rest of the World

4,000

Source:

Bureau of Mines, Mineral Facts and Problems
(Washington D.C.iUnited States Department of
the Interior, 1970), p. 819.

To meet this consumption the United States has
always consumed virtually all the slab zinc it has produced.
In addition the United States has, since 1930 imported
significant quantities of both zinc ore and zinc slab.
In 1968 domestic zinc primary refineries supplied
approximately 60 percent of the zinc slab consumed, using
almost equal amounts of foreign and domestic feed con
centrates.

Imported zinc slab accounted for 15 percent

of the supply.

The other components of the 1968 supply

of zinc are included in Taole 2.
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TABLE 2
196a SUPPLY OF ZINC FOR UNITED STATES
MARKETS, PERCENT

Primary Zinc
Domestic Ore
Foreign Ore

60
50
50

Secondary Zinc^

6

New Zinc Based Scrap

15

Government Stock Reduction
Imported Zinc Slab
Source:

15

Bureau of Mines, Mineral Facts and Problems.
p. 813.
^Recovered from old zinc based scrap, principally
diecastings and engraver's plates,
Ha.ior Uses

Zinc is used in four major manufacturing fields.
They are galvanizing, brass and bronze products, castings,
and rolled zinc.

These areas have always been the largest

zinc consumption areas, but the relative ranking among
them has changed significantly since 19^+0.
shown in the following table.

This is
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TABLE 3
TOTAL CONSUMPTION OP ZINC, PERCENT
19^

1950

I960

19b8

Galvanizing

40

46

43

36

Brass

32

14

11

12

Castings

16

30

39

42

Rolled Zinc

«

7

4

4

Other

4

3

3

6

Source:

Bureau of Mines, Mineral Facts and Problems.
p. 815.

The most influential factor in the shift in consump
tion pattern, is the use of zinc diecasting in the auto
mobile industry.

AutomoDile manufacturers began using

zinc diecasting to produce carburetors, grills, trim, and
other hardware at about the time when the industry
experienced a major expansion in production.

Today zinc

is also used in galv.anized sheets as splash guards and in
other areas subject to corrosion.

It is estimated that

60 percent of the consumption of zinc in the United States
used in diecasting is in the automooile industry.
Zinc is also used extensively in the construction
industry.
ing.

In this application, zinc is used for galvaniz

Huge steel beams, as well as small nuts and bolts,

are afforded the corrosive resistant protection of
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galvanizing in virtually all construction jobs.

Everyone

is familar with galvanized steel as it is used for drain
pipes, but most people don't realize that practically all
steel used in home construction and yard improvements is
galvanized.
Electrical equipment consumes a significant amount of
zinc.

Transmission equipment, household appliances, and

coramxmication equipment are the most obvious applications.
Plumbing and heating applications constitute approximately
15 percent of the domestic zinc demand.

Galvanized and

brass materials are the major components.
Bearings and diecasting in the industrial machinery
field accounted for l60,000 tons of zinc consumption in
1968§

A large percentage was used in the rapidly growing

air conditioning industry.

Huge shopping malls are

becoming the primary retail outlet, and they have provided
a bonanza for the commercial climate control industry.
Rolled zinc is produced in several different shapes
depending on the final use.

Strip zinc is molded into

battery cases, jar covers, and items for chrome plating.
Sheet zinc is used in producing photoengraving plates and
roofing material,

^Bureau of Mines, Mineral Facts and Probl^s
(Washington D.C.; United States Department of the
Interior, 1970), p. bl5.
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Zinc oxide is the most used of the zinc chemicals.
It is used in the rubber, paint, textile, and lubricant
industries.

The production of the alloy brass is also a

major use for zinc.

Brass consumption has lessened

somewhat in recent years mainly due to the use of plastic
substitutes, but there still is a significant demand for
brass used in jewelry, statuary, and other decorative items.
TABLE
1968 DEMAND FOH ZINC BY END USE
IN THOUSAND SHORT TONS

Demand 1968

End Use
Construction

3^0

Trans portat i on

i^OO

Electrical Equipment and Supplies

210

Plumbing and Heating

2^0

Industrial Machinery, Excluding
Electrical

160

Pigments and Compounds

220

Rolled Zinc, Dry Cells and
Lithographic Plates
Other Uses
Total
Source;

50

vn
1,761

Bureau of Mines. Mineral Facts and Problems.
^7-519.
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Price History
The domestic price of zinc has since 19^5 remained
essentially stable and closely parallel to the world price.
During the past twenty years it has ranged from a low of
10.7 cents per poxmd in 195^ to a high of 1^.5 cents per
poxmd which was in effect from October 19t)^ through May
1967.

Domestic prices are influenced by supply/demand

balance, producer stock position, and by foreign prices
which determine the favorable levels of competition for
foreign ore concentrate and finished slab.

The domestic

price usually reflects a two to three cents per pound
price above the European price to cover freight, duty, and
dock charges.
FIGURE I
SELLING PRICE, CENT PER POUND, OF ZINC

20
World Price

Domestic Price

15

10
5

19^

1^55
Source:

I^'^O

Bureau of Mines, Bureau of Mines Minerals
Yearbook. Washington D.C.: U.S. Government
Printing Office, 1969), p. 2.
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Some zinc producers insist that an immediate price
increase is absolutely essential for the survival of the
zinc industry in the United States,

A spokesman from

St. Joe Mineral Corporation is quoted in the February 7,
1972 issue of American Metal Market as saying, "It is true
that we need this price increase to compete in world
markets for cost-price squeeze, but what we're really
talking about is a fight for survival of our industry."7
St. Joe Mineral Corporation has petitioned the Federal
Price Control Board for an across the board price hike on
all zinc and zinc oxide of

percent.

In another

article in American Metal Market, London metal brokers say,
reduced worldwide zinc smelter capacity in addition to
the known U.S. situation supports the argument that
on fundamental supply and demand factors alone, the
price of zinc will rise...
On the U.S. front there currently is a mounting crisis
in the smelter position, with escalating costs forcing
the closure of W percent of capacity during the past
two years...
The net result is reduced production and higher protion costs.®

^Kenneth W. Clarfield, "Zinc Producers See Fight for
Survival," American Metal Market. February 7, 1972, p. 11.
®"Zinc Price to Hise in U.S., Europe Say London
Brokars." American flgjLSJ Market, April 25, 1972, p. 17.
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In general, it appears that most producers in the United
States desire to increase prices.

Since the import costs

place foreign produced zinc three to four cents per
pound above domestic zinc, it appears that the zinc
producers are in a good bargaining position in the domestic
market.
Government Assistance
The Federal Government has frequently taken action
designed to help the domestic zinc industry.

The

government has bought and stockpiled zinc, has sold zinc
when production could not meet demand, has provided
subsidies for exploration and production, and has provided
protection from foreign competition with quotas and other
trade barriers.
The United States Government has regulated wartime
production and consumption in the zinc industry to ensure
adequate supply for essential purposes.

The stockpiles

of the United States reached a high of 1.58 million tons
in 1963•

Government disposal began in 1964, and in 1968

the stockpile stood at I.I6 million tons.^

^Bureau of Mines, Mineral Facts and Problems.
p. 817.

In accordance with the Trade Agreement Extension Act
of 1951» import quotas were imposed by presidential action
on October 1, 1958*

The quota was based on 80 percent of

the average United States aonual zinc import during the
period 1953 to 1957.

The major exporting coxintries to the

United States were assigned individual quantity quotas
for each calendar quarter for ore and for metal com
mensurate with deliveries during the base period.
The quotas remained in effect until 1965.

In two

separate presidential actions, concentrates and metal were
both relieved from quota restrictions.

The only apparent

effect of the seven year quota restriction was a steady
but not unreasonable price increase in domestic zinc,
and a noticeable decrease in the zinc price once the
restrictions were lifted.
Zinc was not included in the "Kennedy round" on
General Agreement on Tariffs sind Trade.

Therefore, there

still is an effective duty on all zinc imports.

For the

free world areas, the duty is 0.6? cent per pound on zinc
in ore and 0.7 cent per pound on zinc in metal.

The duty

for certain designated Communist coxmtries is 1.6? cents
per pound for zinc in ore and 1.75 cents per pound for
zinc in metal.

^•^Ibid
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Since I96I, a subsidy program has been in effect
to assist small domestic zinc concentrate producers.

The

subsidy consists of providing 75 percent of the difference
between 1^.5 cents per pound and the average monthly
market price.
Current Technology
Most zinc mines originated as leaa or lead-silver
mines.

As the deposits of these minerals were depleted,

they were converted to zinc mines.

Host zinc mines

today are the underground type, applying the same general
technology as all other subterranean mining operations.
Once the concentrate is extracted, it is usually processed
for removal of major impurities at the raining location.
The ore is then transported to the smelter for refine
ment.
There are several methods of refining the concen
trate to finished zinc slab.

Distillation retort plants

aure categorized as either batch horizontal retorts or
continuous vertical retorts, but both utilize the same
general technology.

The process involves vaporizing

the concentrate, collecting the purified vapor as liquid
metal, and casting it to slab form.

This method is used

primarily to produce Prime Western grade zinc.
grades are explained in Table 5*

Zinc
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TABLE 5
GRADES OP SLAB ZINC^

Maximum, perc ent

Name

Lead
Special High Grade® 0.003

Iron
0.0003

Minimum
Per Cent
Zinc°

Cadmium
0.0003

99.990

High Grade

.07

.02

.03

99.90

Intermediate

.20

.03

.iVO

99.5

Brass Special

.6

.03

.50

99.0

Prime Western

1.6

.05

= 50

98.0

Source:

ASTM Standai^is pt. 5, 1968, p. 28.

^When specified for use in the manufacture of rolled
zinc or brass, aluminum if found by the purchaser, shall
not exceed 0.005 percent. Greater amounts may constitute
cause for rejection.
'^Analysis need not regularly be made for copper, tin
and aluminum in any grade. Nevertheless, it is under
stood that the minimum percent of zinc(by difference)
takes into account the copper, tin, and aluminum contents
if any, in addition to the impurities listed in the table.
^Analysis need not regularly be made for tin in
special high grade but, if found, shall not exceed
0.001 percent.
Note:
Price differences between the grades are not re
flected in availaole research data and are assumed to
be negligible.
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The electrolytic plants, such as at Anaconda in
Great Palls, dilute the zinc concentrate with a sulfuric
acid to form a zinc sulfate solution.

The pregnant

solution is then purified and piped to electrolytic cells
where the zinc is electrodeposited on aluminum cathodes.
The cathodes are periodically lifted from the tank and
the pure zinc is removed.

This process yields the

purest form of zinc slab and is always graded either
Special High Grade or High Grade,
The electrolytic process has benefited more from
breakthroughs in chemical engineering than by research
in metallurgy.

Improvements have included revamped roast

ing procedures, continuous leaching, increased zinc
recoveries during leaching, mechanical handling of enlarged
electrodes, and modernized cathode stripping.
Aside from improvements made within the process, tne
basic electrolytic system itself gives it an advantage over
other methods of zinc refining for future operations.

It

is a more efficient process from a labor standpoint, its
pollution factors are more easily controlled, and it lends
Itself better to automation.
The result has been a steady increase in electrolytic
output.

Most of the Free World zinc production facilities

being planned or recently built are electrolytic.

In

addition, many older plants, notably horizontal retort
plants, are being replaced by electrolytic complexes.
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FIGURE II
ELECTROLYTIC ZINC REPINING

Zinc Concentrates
Drying and Grinding
Roasters
Calcine
Leach^— H2S0ii^ Acid as Required
Filters - Filtrate
Copper Purification—> Copper Cake
Filtrate
Cadmium Purification—> Cadmium Cake
Filtrate
Check Tank
Cooling Towers
Electrolyzing Mixing Tanks
Electrolytic Cells ^— Direct Current
Cathode Zinc
Melting Furance
Zinc Slab, Ingots, Anodes
To Market

Source:

Asarco Zinc Plant, "Descriptive Write-up of 1972
Operations," (Mimeographed.)
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Zinc burns in air with a brilliant green-blue light.
The ash from this burning forms the white powdery zinc
oxide.

The rubber industry is tne chief consumer of zinc

oxide followed by the paint and ceramic industries.

The

domestic price for zinc oxide is closely related to the
price of zinc slab.

In 1969 the price for zinc oxide

varied between 15 and 16 cents per poimd.
Alternate Materials
The properties in zinc which have been applied to
commercial products could be provided by other materials
and techniques.

Recently plastics and aliiminum have been

substituted for zinc in some uses.

There are, however,

some unique characteristics of zinc which seem to ensure
its continuance of demand.
There is no known acceptable substitute for zinc in
the galvanizing process.

This is especially true as the

size of the steel increases.

Plastic coating and aluminvun

siding can be applied to small unprotected surfaces, but
galvanizing is the only effective mesins to protect large
steel shapes used in construction.
Use of plastics and aluminum instead of zinc can be
expected when it is Important to reduce the weight of the
product.

The higher cost of these materials, however, will

limit the extent to which they will be substituted for
zinc.
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Alternate materials in chemical and pigment applica
tions are becoming more common.

Titanium is being used

extensively as a replacement for zinc oxide in the paint
and ceramic industry.
In general, the relative low cost of zinc to the con
sumer is the biggest competitive advantage the zinc in
dustry has.

Other materials may do the same job, but

most are far more expensive.

This advsintage will not be

lessened significantly by a moderate price increase.

The

evidence indicates (as will be discussed in Chapter IV)
that there is every reason to believe that there will be
a continuing large volume demand for zinc in the foreseeable
future.
FIGURE III
WHOLESALE PRICES FOR ZINC,
ALUMINUM, AND PLASTICS
Cents per Pound
30

Aluminum
Plastics
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Zinc

10
61

62

Source:
Note:

63

6^

65

66

67

68

69

70

71

Harry Jiler, Commodity Year Book (New York:
Commodity Research Bureau, Inc., 1970) PP» 202, 206,

This figure is intended to be an indication of rela
tive price differences. It is recognized that the
volvime of the products are not equal for a specific
weight.

CHAPTER III
ANACONDA'S REASONS FOR THE SHUTDOWN
The Anaconda Company did not decide overnight to
discontinue zinc operations in Great Palls.

The company

has been considering closing the plant for the last four
years.

The lack of capital expenditures over the years

was not the primary reason for the shutdown.

For example,

$15 million was expended to improve the zinc operation in
1956,

The primary reasons are economic.

Production costs

are rising, productivity is declining, and price is
remaining essentially constant.
Officials of The Anaconda Company list six major
reasons for the closure of the zinc operation at Great Palls.
1.

There is no longer an adequate source of feed

concentrate available to keep the electrolytic plant
operating at anywhere near capacity.

Of all the processes

for refining zinc, the electrolytic process requires the
purest for.Ti of concentrate.

Such concentrate had been

abundantly available in the Butte mines, but increases in
the costs of extraction have made it no longer profitable
to extract ore there.

In addition, when the Great Falls

Zinc Plant was built, it was the only electrolytic plant

21
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in the world.

Feed was practically unlimited.

Today,

however, there are thirty-five electrolytic plants in
operation and many more being built around the world.

All

these plants are competing for the same high grade ore.
2.

The Great Falls Zinc Plant has been the only one

in the industry to have to live with labor agreements
bargained for in the copper industry.

All other plants

have been under lead-zinc labor settlements which have
been historically lower.

Labor costs have increased

steadily since 195^, while production per man hour has
declined.

To compound the problem the price of finished

zinc has remained relatively constant during the same
period, allowing for no increase in revenue to cover
higher and higher costs,
3.

The increasing costs of freight both for getting

raw materials into Great Palls and for getting the
processed zinc to the markets have placed a burden on the
Great Palls Zinc Plant, which prevent it from competing
effectively in the industry.

The location is undesirable

since the plant is as distant from markets as it is from
mines.

Hence, increases in freight rates increase

production costs and distribution costs.
The costs of custom fabricated and standaI^i
industrial supplies have constantly increased.

This is

evidenced by the annual Wholesale Price Index for
Industrial Commodities.
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5.

The cost of power to the plant has increased

26 percent from 1958 to 1972.

The majority of this

increase has occurred during the past three years.

In

addition, the Montana Power Company is currently petitionin the State of Montana to allow for another price rise.
6.

The "big stack" is completely out of compliance

with the proposed Montana emission control requirements.
Anaconda has already expended $35 million to meet Federal
emission control requirements.

The higher proposed

Montana requirements would necessitate an expenditure of
an additional $20 million.

Additional large capital

expenditure would be required for the zinc plant to be in
compliance with the Occupational Safety and Health Act,^^
Analysis of Anaconda's Stated
Reasons for the Shutdown
The Anaconda Company is giving up a great deal when
it phases out its zinc operations.
electrolytic process.

It developed the

It accomplished the research

necessary to come up with an entirely new refining concept.
Besides giving up a superiority in technology,
The Anaconda Company is giving up its vast experience in

11

The Anaconda Company, "Pending Closure of the
Great Palls Zinc Plant" (Great Falls, Montana; February
16, 1972), pp. 1-13. (Mimeographed.)

2^
the production and marketing of zinc.
commodities for a company.

These are intangible

They are hard to put a value

on, but they are the most important ingredients for
success in the business environment.
experience mean know-how.

Technology and

No business can operate with

out it.
But The Anaconda Company could not find a way to
profitably utilize these assets in the zinc industry.
future looked too bleak.
were falling.

The

Costs were rising and profits

Capital investment was too risky.

The Anaconda Company chose to abandon a market which it
knew was growing.

How are other companies able to

continue their zinc operations?

Are the Anaconda problems

unique, or are all producers in the United States facing
the same ones?

Are there any companies in the United

States making adequate profits in the zinc industry?
"There's a strong chance that within a few years, the
United States zinc smelting industry may consist of just
three plants.This prospect was recently voiced by a
leading zinc industry executive.

During the past two years,

six smelters in the U.S. have been closed.

These closures

constitute over one-third the capacity that is presently
operating and will constitute well over half that capacity
when the Great Palls plant ceases to operate.

^^"The Crisis in Zinc," Metals Week. October 11, 1971,
p. 28.
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TABLE 6
THE SHRINKING ZINC SMELTING INDUSTBY
IN THE UNITED STATES

Currently Operating
Company

Type of Smelter

Capacity
Tons Per Year

Anaconda
Great Falls, Mont.

Electrolytic

162,000

Asarco
Amarillo, Tex,
Corpus Christi, Tex.

Horizontal Retort
Electrolytic

53,000
108,000

Amax
Blackxell, Okla.

Horizontal Retort

88,000

Bunker Hill
Silver King, Ida,

Electrolytic

National Zinc
Bartlesville, Okla.

Horizontal Retort

New Jersey Zinc
Palmerton, Pa.

Vertical Retort

110,000

St, Joe
Josephtovm, Pa.

Vertical Retort

210,000

Total Ooeratine Capacity

Closed

American Zinc
East St. Louis, 111.
Dumas, Tex.

Electrolytic
Horizontal Retort

107,000
63,000

—901,000

Years
Closed

84,000
58,000

1971
1971

Source: "The Crisis in Zinc^ Metals Week. October 11, 1971
p. 31.
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TABLE 6—Continued

Closed
Company

Type of Smelter

Capacity
Tons Per Year
Years
Closed

Anaconda
Anaconda, Mont.

Electrolytic

90,000

1969

Matthiessen and Hegeler
Meadowbrook, W. Va.

Vertical Hetort

^5,000

1971

New Jersey Zinc
Depue, 111.

Vertical Retort

65,000

1971

Eagle Picher
Henryetta, Okla.

Horizontal Hetort

55.000

19b9

Total Capacity Closed Down

--397,000

Metals Week says concerning the announced closure of
the Great Palls plant, "And Anaconda's difficulties are not
dissimilar to those which have already forced the closure of
six smelters in the United States in the past two years,
and threaten to do the same to a number of other plants
before long.''^^

The same issue of Metals Week also stated

13ibid., p. 31.
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that mounting freight, power, and labor costs, and the
possibility of a tighter, more expensive ore market were
among the primary factors that led to the closure of a
huge smelter owned by American Zinc,
A discussion of each of the six reasons stated by
The Anaconda Company for the closure of the Great Falls
Zinc Plant follows.
1.
zinc.

Anaconda is not alone in most of its problems in
Concentrates are becoming scarcer for the whole

United States industry.

Smelters in Mexico and Canada,

as well as in the rest of the world, are growing in
numbers and capacity as can be seen in Table 7*
TABLE 7
PLANNED INCREASES IN ZINC METAL
CAPACITY 1970-1975
Country

Plant

Africa
Algeria
S, Africa

New Plant (Government)
New Plant (SWACO)

American (North)
Canada

New Plant (T.G.S.)

American (Cand S)
Mexico

New Plant (Penoles)
New Plant (Asarcomex)

Source:

The Anaconda Company, "Pending Closure of the Great
Palls Zinc Plant," p. 5«

Note:

All of the above plants are electrolytic except
the Nippon-Mikkaichi plant in Japan which is
electrothermic.
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TABLE—7 Continued

Country

Plant

Peru

New Plant (Government)

Asia
Japan

India

Europe
Belgium

New Plant (Dowa-Akita)
Expansion (Mitsubishi-Akita)
Expansion (Mitsui-Kaniika)
New Plant (Mitsui-Hikoshima)
(Partial Replacement of H, Retort)
Expansion (Nippon-Mikkaichi)
Expansion (Nisso-Aizu)
Expansion (Cominco-Binani)
Expansion (Hindustan Zinc)
New Plant (Government)
Expansions (Miscellaneous)
New Plant (Prayon)
(Partial Replacement of H. Retort)

Finland

New Plant (Outokumpu)

Prance

Expansions (Miscellaneous)

Germany

Expansions (Miscellaneous)
New Plant (Preussag)
(Partial Replacement of H. Retort)
New Plant (Ruhr Zink)

Ireland

New Plant (I.B.M.)

Italy

Expansions (Miscellaneous)

Norway

Expansion (D.N.Z.)

Spain

Expansion (Espanola)

Oceania
Australia

Expansion (E.Z.)
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Most zinc companies in the United States which are
surviving have a captive supply of feed concentrate.

This

is the same situation Anaconda was in with the Butte mines.
Anaconda owned the mines.

The cost of extraction at

Butte, however, became prohibitively high.

Even today

there is no lack of ore there, it simply is too expensive
to get it out of the ground.
In the I960 Annual Report of the Anaconda Company it
was noted that,
The Anselmo zinc mine and the Emma manganese
mine were not reopened after the strike.
Mining of zinc ore accessiole through pit operations
was completed at the Alice pit, and the operation
terminated on July 29, I960.
Work on the Elm Orlu-Black Bock low grade zinc
project was suspended, pending improvements in
metal prices.!^
The 1963 Annual Report of the Anaconda Company noted,
Reduced zinc production (at the Great Palls plant)
during the middle of the year resulted from a shortage
of zinc concentrates usually obtained from Central and
South American sources.^-5

l^The Anaconda Company, Annual Report. I960, p. 12.
l^ibid., 1963, p. 9.
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The 1966 Annual Beport dealt a crushing D IOW to
captive zinc mining when it stated,
High production cost necessitated discontinuance of
zinc vein mining operations at Butte in January, 1966.
Mining of low-grade zinc ore.by Dlock caving was also
suspended in February 1967.^"
The effects of the dwindling sources of feed con
centrates is highlighted oy the 1969 Annual Beport.
As a result of a shortage of zinc concentrates from
sources outside the company, the refinery at Anaconda.
Montana discontinued operations at the end of August.^7
Modem methods of mining zinc have made exploitation
of lower grade deposits possible as well as direct
electrodeposition of zinc from the leach solution.

There

have been many other areas of mining technology improve
ments.

It may not be too long until the technology has

improved to the point where it will again be profitable
to extract the zinc ore from Butte.

If this situation

develops and the price of zinc increases significantly,
portions of the zinc plant could be reactivated as was
done at the zinc plant at Anaconda, Montana in 1966.
2,

The Anaconda Company is definitely at a competitive

disadvantage in the labor area.

l^Ibid., 1967, p.9.
l^ibid., 1969, p. 16.

Copper unions are well
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aware that the copper industry has historically been a
more profitable one than the zinc industry-

They,

therefore, have been able to extract higher wages in a
joint product industry.

With the two plants physically

located together and with many employees working in both
plants, the zinc operation at Great Falls is forced to
pay equal wages.

The Great Palls plant is the only one in

the industry to have this unfavorable situation.
High labor costs have been a major factor in the
closure of other zinc refineries also.

Information

provided by the Matthiessen and Hegeler Zinc Company
indicated that increasing labor costs and reduced sources
of concentrate were the main reasons for the closure of
their plant.

They stated in part.

The contract between the company and the vinion would
require the company to grant a pay raise in 1972 and
1973 costing the company $81,000 and ;^100,000
respectively,ly
It is in the area of labor costs that foreign
producers have the greatest competitive advantage.

The

new electrolytic plants in the Far East, Africa, Asia, and
Europe have greatly reduced production cost primarily due
to relatively low wages.

^^Letter from William E. Coolbaugh, Zinc Plant
Manager at Katthiessen and Hegeler Zinc Company, Spelter,
West Virginia, April 25, 1972.
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Because of this significant advantage, these foreign
producers have been aole to outbid zinc producers in the
United States for feed concentrate at a continuallyincreasing rate.

The Anaconda Company has stated that

foreign producers are able to offer $20.00 more per ton
for ore mined in the United States and $30.00 more per
19
ton for ore mined outside the United States,^

The inevitable result of this is a constantly
increasing threat of lower cost, high quality foreign zinc
slab for United States markets.

As more refineries are

completed abroad the threat becomes more real.

United

States zinc producers are limited in means of reducing
labor costs as the electrolytic process is still the
most efficient zinc refining method.
3. The rest of the costs that Anaconda has included as
contributing factors in the pending closure of the Great
Palls plant are not purely unique in the zinc industry.
Freight costs have increased in each year since 1961 except
in 1963 and 196^.

1970 was the year of the largest percent

age increase with 6,65 percent.

During the ten year period,

freight cost has increased 15*3^ percent.

This can be seen

in the following table,

^^The Anaconda Company, "Pending Closure of the Great
Falls Zinc Plant," p, 23.
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TABLE 8
ANACONDA'S ACTUAL FREIGHT HATES

Annual
% Increase
(Decrease)

Year

Index
1960=100

1961

100.16

0.16

1962

100.16

0.00

1963

98 .08

(2.07)

196i^

96.49

(1.62)

1965

97.60

1.15

1966

98.24

0.66

1967

99.52

1.30

1968

104.79

5.48

1969

108.15

3.21

1970

115.3^

6.65

The Anaconda Company, "Pending Closure of the
Great Falls Zinc Plant," p. 17.

3^
The Great Palls plant is distant from the eastern
markets, especially Detroit and the major steel production
centers in Pennsylvania and New Jersey.

But of the eight

active zinc producing plants in the United States, only
two are east of the Mississippi Hiver as can be seen on the
map on page 35.

A very large electrolytic plant is located

in northern Idaho.

Therefore, Great Falls is not the only

zinc producing location distant from the eastern markets.
New markets for zinc, however, may possibly open in the
Western United States.

Los Angeles now has industrial

production which requires considerable amounts of zinc.
It is not unforseeable that other western locations may
eventually be major zinc consumers.
It is interesting to note, however, that of the six
zinc smelters which have closed during the past three years,
three were approximately the saune distance as Great Falls
is from the industrial areas in the east.
three were in much closer proximity.
and one was in West Virginia.

The other

Two were in Illinois

Remote location, then, is

not a common ailment which has led to the closure of
zinc plants in the past,
A comparison of freight rates from some zinc
producing centers to major markets is included in Table 9.

FIGURE IV
ACTIVE ZINC PRODUCING LOCATIONS AND CAPACITY

Bunker Itill
107,^D<ULEX

Anaconda
162,000 TPY
0 TPY

U)
Amax
000 TPY
Asarco
3,000 T

« naxiona
ZiAc 63

Asarco
• A00,000 TPY
TPY (Tons Per Year)

Source:

"The Crisis in Zinc," Metals Week. October 11, 1971, p. 28.

36

TABLE 9
RAILROAD FREIGHT RATES FOR CARLOAD SHIPMENTS
OF SLAB ZINC PROM SELECTED LOCATIONS TO
MAJOR CONSUMING AREAS

From

To

Price

Great Palls, Montana
Blackwell, Oklahoma
Corpus Christi, Texas
East St. Louis, Illinois

Chicago
Chicago
Chicago
Chicago

#19.02
9.40
13.42
3.40

Great Falls, Montana
Blackwell, Oklahoma
Corpus Christi, Texas
East St. Louis, Illinois
Palmerton, Pennsylvania

Detroit
Detroit
Detroit
Detroit
Detroit

123.72
9.10
16.72
12.90
11.30

Great Falls, Montana
Blackwell, Oklahoma
Corpus Christi, Texas
East St. Louis, Illinois

Xoungstown
Youngstown
Youngstown
Youngstown

122.97
9.60
12.40
13.84

Great Palls, Montana
Blackwell, Oklahoma
Corpus Christi, Texas

Los Angeles
Los Angeles
Los Angeles

120.20
21.40
27.60

Source:

The Anaconda Company, "Pending Closure of the
Great Palls Zinc Plant," p. 18.

Note:
The figures shown are for the largest minimum weight
for which rates are available. Rates from other zinc
plants to major consximing areas were not obtainable.
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The Anaconda Company has had some advantage in being
located near Canada which is the largest producer of zinc
ore in the world.

Most Canadian mines are located in

Ontario affording the eastern zinc refineries some
proximity advantage, but two important mines are located
in British Columbia.

The importance of this source of

feed is illustrated by the Annual Report of the Anaconda
Company for the year 1966.
An agreement was made with Pine Point Mines, Ltd.,
a subsidiary of the Consolidated Mining and
Smelting Company of Canada, Ltd., to refine about
10,000 tons of zinc concentrates per month on a
purchase and toll basis.20
This arrangement was discontinued in 19?0 mainly
due to a renewed emphasis by the Canadian Government for
internal refinement of domestic ores.

The effect of this

type of curtailment is apparent when it is recalled that
over half the zinc ore processed in this country is imported.
4-.

There is no doubt that the cost of custom

fabricated supplies have increased considerably.

These

costs are shared, however, in a near equal manner by all
other zinc producers.

They are simply costs of production

which must be considered in a total cost/profit context.

^^The Anaconda Company, Annual Report. 19t>6, p. 9
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5.

One of the primary reasons for choosing Great

Falls, Montana as the site for an electrolytic zinc
operation was the availability of hydroelectric power
provided by the natural falls on the Missouri Hiver.

In

the year 1916, when the plant was ouilt, this was a very
important consideration.

Today, however, hydroelectric

power is not the most economical and efficient source of
power.

The modern thermo power plants in the Eastern and

Southwestern United States provide better regulated power
with far less capital expenditure.
cheaper rate to the consumer.

21

The result is a

The Great Falls Zinc Plant

is, therefore, realizing a significant disadvantage by
not having the cheaper more modem source of power available.
6.

The emission control problem is not unique to the

Great Palls plant.

The Amax Zinc Plant at Blackwell,

Oklahoma was sued for |4.8 million recently for violating
22
federal and state pollution laws.
Industry observers
believe that Asarco's Amarillo Plant will be closed when
the extension of its exemption from a local pollution
control ordinance

expires.

J. Mc Caig, Head Accoxmtant at the Great Falls
Office of Montana Power Company, Great Palls, Montana,
April 1972.
^^"Pollution Suit Piled."
April 2, 1972.

Wall Street Journal.

^^"The Crisis in Zinc," Metals Week. October 11,
1971, p. 31.
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The electrolytic process used at Great Falls is an
advancement over the "Gas Belt" smelters.

Four of the

eight plants in operation today are of the "Gas Belt"
variety.

These older smelters would have greater

difficulty trying to meet anti-pollution standards than
the relatively cleaner electrolytic process plants.
There is no question but that meeting pollution
standards would require capital outlay of such an amount
that a high certainty would have to exist for future
revenue.

In addition to a high certainty, an adequate

profit margin must exist.

Since the zinc industry has

consistently had lower profit margins than most other of
the non-ferrous metals, it is understandable that this
investment is not too attractive.

CHAPTER IV
MARKET OUTLOOK
The U.S. Bureau of Klines has made a forecast of the
possible range of total demand for the United States and
the rest of the world in the year 2000.

The forecast was

based on contingency assiunptions for the uses for zinc in
view of projected advances in technology and estimates of
changes in the world economic and sociological climate.
The starting point is the domestic demand for zinc in the
year

This is known data.

The range for domestic

demand in 2000 is 2.^6 to ^.7 million tons compared with
1.76 million tons in 196b.

The rest of the world demand in

2000 is forecast at a range of 8.8 million tons to 11.2
million tons.

This is tons compared with an estimated

million tons in 1968.
The range in the forecast for domestic demand
illustrates the uncertainties involved in making the
forecast.

The low of the range reflects the possibility

that the construction, transportation, and electrical
equipment industries may use aluminum, plastics, of* highstrength, low-alloy steel instead of zinc.

As indicated

above, these materials are competitive with zinc.

In all

likelihood, there will be dynamic competition between the
zinc, plastics, and aluminum industries.
^0

Any imbalance

favoring zinc, indicated toy a low price vis-a-vis aluminum
and plastics would place the actual demand in the high
range of the forecast.
The rest of the world has quite a different consump
tion pattern.

The United States presently uses most of its

zinc consumption in diecasting.

This application is not

widely used in the rest of the world mainly because of the
lack of large-scale automotive production.

The rest of

the world, however, consumes a much larger share of zinc in
the production of brass and in some areas of rolled zinc.
It is generally anticipated that there will be a gradual
shift in the zinc consumption for the rest of the world
toward the United States constimption pattern.

It therefore

appears prooable that total zinc demand for the world will
increase faster than domestic demand.

Developing countries

will probably have relatively sharply increasing demands
for galvanizing and for brass.
The analysis of the future supply-demand relationship
assumes that secondary metal will supply 15 percent of the
demand and primary metal the remainder-

As long as imports

continue to meet 60 percent of the domestic demand for
primary zinc, the domestic supply at 13.5 cents per pound
is sufficient to meet the low and high domestic demand.

^2
Future world supplies of zinc were assessed by the
U.S. Bureau of Mines in order to project the future
supply-demand balance under the above contingency assump
tions made for 1960-2000.
196b dollars.

All prices are held constant at

The domestic supply of zinc concentrate was

estimated to be 3^ million tons as long as the price for
finished slab remained at 13*5 cents.

As the price

increases, however, additional domestic supplies would
If the price reached 2? cents, em

become available.
additional

million tons would have become available.

The rest of the world supply of zinc at the constant
1968 price of 13.5 cents per pound is estimated to be
75 million tons.

It is projected that if the price per

pound were to double, the zinc concentrate available
would also double.
To meet the total world demand of a low of 21?
million tons and a high of 270 million tons during the
forecast period, there would only be 109 million tons of
concentrate at current prices.

The additional concentrate

would have to be made up of ore costing twice the 1968
price.

To minimize economic disruption certain contin

gencies can occur.
1.

These include:

Discoveries of new reserves exploitable at the

1968 price.
2.

Improved efficiency in mining and metallurgical
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operation,
3.

Substitution by aluminum, plastics, and high-strength

low-alloy steel.
4.

Increases in the real price of zinc.^^
FIGURE V
COMPAHISON OP TREND PROJECTIONS AND
FORECASTS FOR PRIMARY ZING
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FIGURE VI
FORECAST WORLD DEhAi^D FOR ZINC IN 2000
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CHAPTER V
CONCLUSION
The reasons then that Anaconda decided to close the
zinc operation at Great Palls and to leave the zinc
industry, are many.

The fixed and variable costs of

production are rising too fast for reasonable revenues to
catch up.

Competition from foreign zinc producers is

too threatening.

Perhaps, the future looks brighter in

other product areas.
The president of Anaconda Primary Metals Division,
Mr. Robert C. Weed, may have put it best when he wrote in
the 1971 Anaconda Annual Report.
Because of decreasing profitability, coupled with the
inability to obtain sufficient feed material, the
decision has been reached to close the zinc operations
in Montana by mid-1972.
The decreasing profitability can best be illustrated
by comparing the sales of The Anaconda Company by major
product areas with production statistics.

25The Anaconda Company, Annual Report. 1971, p. 11.

i+5

^6
FIGURE VII
GROSS SALES AND REVENUES
(OTHER THAN CHILEAN)
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The Anaconda Company, Annual Report. 197l| P. 17»
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TABLE 10
PSODUCTION IN SHORT TONS
(EXCLUDING CHILEAN MINES)

1969
Copper
Aliuainiim

176,767

1970

1971

^25, W

322,491

177,257

171,677

Zinc

180,313

151,967

119,418

Lead

19,6b6

18,099

16,375

133

604

755

^92

360

Selennium

64

65

47

Tellurium

24

2j^

n

Molybdenum
Cadmium

Total
Uranium

Source:

200,842

170,777

136,827

1,521

1,767

1,763

The Anaconda Company, Annual Report. 1971
p. 31.

^8
TABLE 11
WHOLESALE PRICE PER POUND

1967

196a

1969

Copper

33,15 cents

32,76 cents

42.88 cents

Aluminum

2^,98 cents

25.57 cents

27,18 cents

Zinc

13.85 cents

13.50 cents

14,65 cents

2,64 dollars

Cadmium

2.65 dollars

Uranium

3,28 dollars
5,50 to 6.50
dollars

Source:

Jiler, Commodity Year Book. 1979, p. 203.

It is apparent from the above representations that
zinc is not the most profitaole product in Anaconda's
inventory.

Specific production costs are impossiole to

obtain, however, copper, aluminvim, and zinc refinement
all use an electrolytic process and are therefore at least
related.
In summary, some general ooservation can be made.
1.

With a low selling price, small changes in cost

have a far greater effect on profit,
2.

A low profit industry is highly susceptible to the

ill effects of any adverse production climate,
3.

In the zinc industry, technological advances are

unable to combat increasing production costs.

^9
Even if The Anaconda Company wanted to make the
required capital investments to modernize the zinc plant
and to meet pollution standards, there is some question
concerning the availability of capital.

The 1971 Annual

Report for the Anaconda Company contained a letter to the
shareholders from the president of the company which is
stated in part as follows;
To reflect Anaconda's financial condition conserva
tively, we recognized in 1971 heavy extraordinary
charges relating to expropriation of our Chilean
properties... The loss of Chilean income made it prudent for us to
omit dividend payments for the third and fourth
quarters of 1971 in order to conserve working capital.26
The Anaconda Company then, has decided to leave the
zinc industry.

It originated the most modem and

efficient zinc refinery method in the world, but now
realizes it can no longer effectively compete in the
industry.

Rising production costs and foreign competi

tion are the most significant factors which led to the
sinnounced closure of the Great Falls Zinc Plant.

^^The Anaconda Company, Annual Report. 1971»
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